theory premises that predators increase their search intensity with increasing density of prey. One set of experiments reported here supports this premise based on predators that search for bird nests. A second set of experiments documents that preda. tion rates are lower when nest sites are partitioned among different sites than when the same number of nests are placed in similar sites. Moreover, predation rates on experimental nests are more similar to rates on real nests when experimental nests are partitioned among different sites. These results provide support for a hypothesis that nest predation is a process that can favor coexistence of bird species that partition resources, where nest sites are the resources.
Local processes determine the number and types of species that coexist in a local'community, within regional and historical constraints on availability of species (1) . Competition is an example of a local process. In fact, resource partitioningi.e., differences among coexisting species in their use of resources-is commonly observed and often thought to reflect the primary role of competition in determining coexistence of species (2) (3) (4) (5) . However, the importance of competition has been hotly debated, creating a need to examine alternative processes (6) (7) (8) (9) . Predation is an alternative process that can affect coexistence of species by mediating competitive interactions or by eliminating species (10) (11) (12) (13) (14) . More importantly, theory suggests that predation can also favor resource partitioning similar to competition (15) (16) (17) . Thus, this theory provides an alternative explanation for a common pattern (i.e., resource partitioning). Here, I test whether nest predators exhibit the behaviors that can favor resource partitioning among coexisting bird species.
Nest predation is probably an important agent of natural selection for birds because such predation commonly is a primary limit on reproductive succes's (18) . However, the effect of predators depends on their searching behavior (17) . Predators, in searching for bird nests, must examine some potential nest sites that are not occupied by eggs (no reward). Increased reward frequency should reinforce search behavior. Consequently, both search intensity and the proportion of nests lost to predators should increase with the frequency or density of occupied nest sites (reward rate). Moreover, predators can enhance their search efficiency by specializing on prey types and learning search images (19) (20) (21) (22) . If predators do not discriminate among species with similar nest sites, then the proportion of nests lost to predators will increase for individual species with the cumulative density of all similar species (ref. 17 ; also see refs. 23 and 24) . Thus, such behavioral responses by the predators, if they exist, can favor coexistence of species that use different nesting sites (partitioning of resources, where nest sites are the resource) to minimize cumulative density effects (17) .
Here, I report experiments that support the premise that predator search intensity increases with the frequency of occupied nest sites (reward rate). I then show that, for a given density of nests, nest predation is reduced when those nests are placed in sites that differ (partitioned nesting space) than when placed in similar sites (unpartitioned space).
STUDY AREA AND METHODS
Study Area. Experiments were conducted in four mixedconifer drainages in central Arizona at -2300-m elevation. These drainages were of the same vegetation type and general location as other sites on which I have been studying nest predation (25, 26) . Nest predators were identified using cameras outfitted with infrared light beams that trigger the camera when the beam is broken. Ten cameras were set up at artificial nests that were in the same drainages as experimental nests but which were not included in the results presented here. Preliminary results based on 11 pictures indicated that the nest predators were red squirrels (Tamiasciurus hudsonicus) and gray-neck chipmunks (Tamias cinereicollis). These results coincide with my impressions on these sites from observations of birds chasing these two predators. However, other predators are also on the sites [e.g., long-tailed weasels (Mustelafrenata) and Steller's jays (Cyanocitta stelleri)] and undoubtedly account for some nest losses.
Experiments used artificial wicker nests baited with quail (Coturnix coturnix) eggs. Artificial nests have been successfully used in other studies to examine predation rates (27, 28) . Moreover, I previously tested potential biases associated with using artificial nests in the habitats studied here and found that nests that simulate the appearance and position of real nests can elicit predation responses that reflect real trends (29) .
Experiment 1. This experiment tested the response of predators to reward frequency by modifying the frequency of egg-occupied nests in three treatments. In all treatments a constant number of nests (seven) was placed in small white firs (Abies concolor) in 10-m-diameter circles (referred to as clumps). Ten Statistical Tests. Predation rates on artificial nests were measured by examining loss of eggs from nests every 3 days during 15 days of exposure to predators. Differences among treatments were examined by comparing the percentage of nests remaining without having lost any eggs to predators. These data were arcsine-transformed and analyzed by one-, two-, or three-way, repeated measures, analysis of variance (ANOVA). One-way analyses were used for the first experiment. Two-way analyses were used in the second experiment for those comparisons that did not include temporal replications. Otherwise, three-way analyses were used. Two-and three-way interactions with treatment effects were not significant (P > 0.10 in all cases).
Predation rates on real nests of the four species being simulated were measured by examining loss of eggs every 3-4 days and using the Mayfield method, which measures the proportion of nests that are lost to predators per day (30, 31) . Differences in these daily mortality rates between artificial and real nests were tested with the z test (31) . RESULTS Experiment 1. Predation rates increased (F -10.07, P < 0.01) with increased reward frequency when based on the percentage of clumps remaining without any nests losing eggs to predators (Fig. la) . Given arguably reflect an increasing probability of random encounters of nests across treatments. However, the risk to individual nests is shown by the percentage of intact nests (no egg loss) that were remaining at each nest check; the results show that even individual nests had a greater rate of predation (F = 6.08, P < 0.02) with increases in reward frequency (Fig. lb) .
Experiment 2. Predation rates were greater (F = 515.89, P < 0.03) in the single-species treatment across all spatial and temporal replicates (Fig. 2) have occurred because the species used in this treatment have generally higher predation rates than those in the multiplespecies sample; this hypothesis is unlikely because three of the four species were tested in the single-species treatment. However, comparison of predation rates for the individual species used in both treatments allows direct examination of this potential bias. Such comparisons show that predation rates are unequivocally greater in the single-species treatment (Fig. 3) ; predation rates were higher (F = 30.06, P < 0.04) for the ground-nesting species in both temporal replicates (Fig.  3a) and for the fir species (F = 52.43, P < 0.02) and maple (im) species (F = 18.83, P < 0.05) in temporal replicates 1 and 2, respectively (Fig. 3b) . Moreover, predation rates in the multiple-species treatment were much more similar to predation rates on real nests than in the single-species treatment (Table 1) . Predation rates can differ among years (unpublished data), but such fluctuations should not influence the general pattern documented here because the results are based on controlled treatments.
DISCUSSION
The first experiment documents that predators can increase their searching intensity with increasing frequency of nests containing eggs. These results complement other data showing that predation rates on real hermit thrush nests are lower when greater numbers of white firs (unoccupied potential nest sites) surround the nests (26) . Thus, data from both real and artificial nests support the premise that predators modify their search behavior in response to the frequency of occupied nests that they encounter.
The second set of experiments documents that predators can exhibit the behaviors necessary to favor partitioning of nesting space; predation rates were reduced when nests were partitioned among different sites. These results do not seem to be an abnormal response of predators to artificially high nest densities given that predation rates in the multiplespecies treatment were similar to predation rates on real nests ( Table 1) . The lower predation rates in the multiplespecies treatment as compared with single-species treatment may arise because the four nest types were so different that different predator species specialized on each nest type; these predators may then have simply responded to the different densities of individual nest types in the two treatments.
Photographs of predators at the two nest types (fir and ground) monitored with cameras suggest this to be an unlikely explanation; both red squirrels and chipmunks were detected taking eggs at both nest types (unpublished data). In addition, observations suggest that these same predators also take eggs from the other two nest types (personal observation). The lower predation rate in the multiple-species treatment may instead occur because multiple prey types inhibit development of search images and thereby reduce foraging efficiency (17, 21, 22) . Separation of these two possibilites will require more photographic data and additional experiments. Nonetheless, these experimental results show that there can indeed be an advantage to being different; nest predation is significantly reduced when nest sites differ.
The two major predator species, or their sibling species, are widespread throughout forested North America (32), providing a basis for expecting the behavior documented here to be widespread. Moreover, because nest predation is commonly the primary source of nesting failure in avian systems (18) , the predation behavior documented here may represent a process that commonly favors coexistence of species that partition nesting sites. Some evidence does indeed indicate that partitioning of nesting space may be common (17) . Such patterns are supported by analogous arguments and evidence that predation may favor coexistence of species that differ in appearances or escape behaviors (23, 24) .
Other processes clearly may be acting concurrently with predation, and the relative importance of these processes will vary over time and among habitats and areas. However, the results documented here suggest that predation may provide an alternative explanation for some patterns of resource partitioning. Moreover, previous work on predation has focused on the loss of independent juveniles and/or adults, even though reproductive success is an important component of fitness. This study emphasizes that predation on eggs and dependent young can constitute another important level of selection. These points are underscored by demonstrating them on birds because predation effects have been ignored in birds more than any other taxonomic group (11) . Indeed, studies of birds provided much of the original impetus for the long-held view that resource partitioning induced by competition was a primary and widespread cause of species coexistence. Finally, some data show that birds are relatively invariant in their nesting heights among geographic regions (17) . This evidence indicates that nest site differences among coexisting species do not necessarily reflect local coevolution. Instead, the differences may reflect selection for coexistence of species with nest sites that already differ due to differences in their individual evolutionary histories (17) . Such effects emphasize the importance of considering historical and regional processes in the structuring of communities (1, 17) .
